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(54) IMAGE PICKUP DEVICE AND IMAGE PICKUP SYSTEM USING THE 
SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the numbers of temporary storage 
capacitors, stages of shift registers, common circuits, AGCs, and A/C converters 
by connecting a holding means shared by each photoelectric conversion part in 
a unit cell with a vertical output line and reading signals from the photoelectric 
conversion part to a signal holding means via the common circuit. 
SOLUTION: A signal storage structuring part 100 is provided with a capacitor Cs 
for storing the signal and a capacitor Cn for storing the noise, etc. The capacitor 
Cs for storing the signal and the capacitor Cn for storing the noise are provided 
to one vertical output line in parallel via transistors M1, M2. The signal stored in 
the capacitor Cs and the noise stored in the capacitor Cn are read on each 
horizontal output line by simultaneously turning transistors M3, M4 on by a 
horizontal shift register 13, and the signal is converted into a digital signal by 
removing the noise from it by a subtraction amplifier 10. Two kinds of capacitor 
Cn, Cs are provided per one vertical output line, two trains of photoelectric 



conversion signals are outputted by one vertical output line by a common 
amplifier and one capacitor is arranged per one train of photoelectric conversion 
parts. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]ln an imaging device with which two or more line disposition of the unit 
cell which has arranged a common circuit where a signal from two or more 
photoelectric conversion parts arranged by line writing direction at least and a 
photoelectric conversion part of this plurality is inputted was carried out, An 



imaging device connecting to a vertical output line a signal holding means 
shared about each photoelectric conversion part in said unit cell, and reading a 
signal from said photoelectric conversion part to said signal holding means via 
said common circuit. 

[Claim 2]The imaging device according to claim 1 which performs operation 
which performs a signal output from said signal holding means one by one for 
every photoelectric conversion part. 

[Claim 3]Arrange two or more photoelectric conversion pixels to a line writing 
direction and a column direction, connect with a vertical output line, and a signal 
holding means shared about a photoelectric conversion pixel row of at least two 
rows said signal holding means, It consists of picture signal holding mechanism 
which accumulates a picture signal, and noise holding mechanism which 
accumulates a noise component of this picture signal, An imaging device which 
performs operation which reads a signal from each photoelectric conversion 
pixel to said signal holding means, and performs a signal output from said signal 
holding means one by one for every photoelectric conversion pixel about a 
column direction and a line writing direction of said photoelectric conversion 
pixel row of at least two rows. 

[Claim 4]The imaging device comprising according to claim 2 or 3: 

Picture signal holding mechanism in which said signal holding means 



accumulates a picture signal. 

A means which consists of noise holding mechanism which accumulates a noise 
component of this picture signal, and carries out the difference of this noise 
component from this picture signal. 

[Claim 5]The imaging device according to claim 1 having arranged a colored 
filter to said photoelectric conversion part. 

[Claim 6]The imaging device according to claim 3 having arranged a colored 
filter to said photoelectric conversion pixel. 

[Claim 7]The imaging device according to claim 3 with which said photoelectric 

conversion pixel has the amplifier into which a signal from a photoelectric 

conversion part and this photoelectric conversion part is inputted. 

[Claim 8]The imaging device according to claim 1, wherein said common circuit 

has an amplifying means which amplifies a signal from said photoelectric 

conversion part, and a resetting means which resets said unit cell. 

[Claim 9]The imaging device according to claim 7, wherein said amplifier has an 

amplifying means which amplifies a signal from said photoelectric conversion 

part, and a resetting means which resets said unit cell. 

[Claim 10]An imaging device providing an adjustment device for adjusting a pitch 
between said photoelectric conversion parts to even pitch at least in a 



perpendicular direction or horizontal one way in one claim of claims 1 , 2, 4, 5, 7, 
and 8 in an imaging device of a statement. 

[Claim 11]An imaging device characterized by said adjustment device being a 
light-shielding film in the imaging device according to claim 10. 
[Claim 12]An imaging device having arranged said common circuit to the central 
part of a unit cell in an imaging device given in one claim of claims 1, 2, 4, 5, 8, 
10, and 11. 

[Claim 13]An imaging device having arranged said light-shielding film between 

adjacent unit cells in the imaging device according to claim 1 1 . 

[Claim 14]An imaging device said unit cell was horizontal at least, or having 

arranged said light-shielding film in the imaging device according to claim 13 in a 

position which serves as axial symmetry to a vertical center line. 

[Claim 15]An imaging system comprising: 

An imaging device given in one claim of claims 1-14. 

A lens which carries out image formation of the light to said imaging device. 

A digital disposal circuit which processes an output signal from said imaging 

device. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention an imaging device and it with respect to the 
used imaging system especially, The unit cell which has arranged the common 
circuit where the signal from two or more photoelectric conversion parts 
arranged by the line writing direction at least and the photoelectric conversion 
part of this plurality is inputted is related with the imaging device which arranged 
two or more photoelectric conversion pixels to the imaging device or line writing 
direction, and column direction by which two or more line disposition was carried 
out, and the imaging system using it. 
[0002] 

[Description of the Prior ArtJThere is a CMOS area sensor which formed the 
amplification amplifier set to one of the amplified type sensors from a CMOS 
circuit in one pixel. 

[0003]Random access is possible for a CMOS area sensor to a CCD type area 
sensor, and it is dominance in respect of various functions nature and 
low-power-consumption nature. 

[0004]Namely, since a CCD type area sensor is outputted to the exterior, 



transmitting the signal by which photoelectric conversion was carried out one by 
one, Random access is difficult, and although power consumption is large, since 
the CMOS area sensor can choose and output arbitrary pixels, it is low power 
consumption, and it is a mounting top low noise, and is easy to mount. 
[0005] 

[Problem(s) to be Solved by the lnvention]ln the above-mentioned CMOS area 
sensor, when producing variation in the characteristic of pixel amplifier, in order 
to amend the variation, adding a memory is called for. However, the technical 
problem which the packaging area of a memory will become large if a memory is 
provided for every pixel, and serves as a high cost occurs. Hereafter, in order to 
amend variation, an example of an imaging device which has a memory is 
explained. The variation in the characteristic of pixel amplifier can be controlled 
by reading a noise signal from a pixel and carrying out difference from a pixel 
signal. 

[0006] Drawing 17 - drawing 19 are the rough circuitry figures showing an 
example of the variation correction circuit of the imaging device of a conventional 
example, respectively. The composition shown in drawing 18 is indicated by 
J P, 1-245769, A, and the composition shown in drawing 19 is indicated by 
JP,9-247546,A. 

[0007]ln drawing 17 , the signal corresponding to R1 pixel, G1 pixel, G2 pixel, 



and B-2 pixel and a noise are read to capacity Cs and capacity Cn which were 
provided for every pixel, respectively. That is, the capacity for accumulating a 
signal and a noise temporarily is provided by eight pieces, the signal 
corresponding to R1 pixel and G2 pixel (G1 pixel, B-2 pixel), a noise signal, and 
** -- be read simultaneously, and difference processing should be carried out 
and pass AGC - an analog to digital is carried out with an A/D converter, and it 
becomes a digital signal. 

[0008]ln drawing 18 , it is with the resetting means connected to the electrode of 
capacity C p and capacity C p , and difference processing of a noise and the signal 
is carried out, and the signal G (B) with which the noise was removed for the 
signal R (G) with which the noise was removed by the capacity C2 is 
accumulated in the capacity C1 temporarily. A signal is inputted into the input 
electrode side of capacity C p , after outputting a noise to the input electrode side 
of capacity C p where the output electrode side of capacity C p is made into 
constant potential and making the output electrode side of capacity C p into a 
floating state, in order to carry out the difference of the noise, if it carries out like 
this - a part (signal-noise) for the input electrode side of capacity C p - potential 

- changing - the output electrode side of capacity C p ~ the same (signal-noise) 

- a part ~ potential ~ since it changes, the signal by which noise rejection was 
carried out will be outputted. The point sequential signal of R and G and the 



point sequential signal of G and B are outputted to a level output line for every 
horizontal scanning. The analog to digital of the signal is carried out with an A/D 
converter through subtraction amplifier and AGC, and it turns into a digital signal. 
The memory of this digital signal is carried out for every primary signal within two 
or more line memory or a frame memory, and image processing is performed. 
There is the memory method variously by a system. 

[0009]ln drawing 19 , about the noise and signal which were read from each 
vertical output line, a noise is removed from a signal and it accumulates in 
storage capacitance C s temporarily. In order to remove a noise, after one [ Mr ] 
and resetting the transistor Mt and Mr, the electric charge which impressed the 
negative pulse to capacity Cp at the noise output period, and exceeded channel 
potential phin of transistor Ms is transmitted to capacity C s , and and this electric 
charge is discharged. [ the transistor Mt ] The electric charge which impressed 
the negative pulse to capacity Cp and exceeded channel potential phis of 
transistor Ms again at the signal output period is transmitted to capacity Cs. The 
electric charge transmitted to capacity Cs here serves as a signal with which it 
became Cpx (phis-phin) and the noise was removed. 

[0010]ln these imaging devices, at least two capacity is provided to the pixel row 
(one vertical output line) of one row. Although the value of the capacity to add is 
decided by the thickness and the electrode area of a dielectric layer, tens of% of 



chip areas are usually formed. 

[001 1]ln particular, in the example of composition of drawing 17 , the amplifier 
which carries out difference processing of a noise and the signal is needed for 
every pixel, and power consumption becomes large. In order to lower read-out 
speed, when signal read-out of two or more horizontal lines is performed 
simultaneously, storage capacitance will increase further and will cause increase 
of a chip area temporarily. 

[0012]The user is for power consumption to increase, and for photography 
number of sheets to become fewer, and to pay high cell cost, when the digital 
still camera became millions of pixels in recent years. 

[0013]The infrastructure of IMT-2000 in which high-speed data transmission is 
possible is prepared, and pictorial communication gets into stride past A.D. 2000. 
And the sensor of low power consumption, circumference IC, and a cost cut are 
called for to spread such mobile pictorial communication. 
[0014] 

[Means for Solving the ProblemJIn an imaging device with which two or more line 
disposition of the unit cell which has arranged a common circuit where a signal 
from two or more photoelectric conversion parts by which an imaging device of 
this invention was arranged by line writing direction at least, and a photoelectric 
conversion part of this plurality is inputted was carried out, A signal holding 



means shared about each photoelectric conversion part in said unit cell is 
connected to a vertical output line, and a signal is read from said photoelectric 
conversion part to said signal holding means via said common circuit. 
[0015]An imaging device of this invention arranges two or more photoelectric 
conversion pixels to a line writing direction and a column direction, About a 
photoelectric conversion pixel row of at least two rows, connect with a vertical 
output line and a signal holding means to share said signal holding means, It 
consists of picture signal holding mechanism which accumulates a picture signal, 
and noise holding mechanism which accumulates a noise component of this 
picture signal, A signal is read from each photoelectric conversion pixel to said 
signal holding means, and operation which performs a signal output from said 
signal holding means is performed one by one for every photoelectric conversion 
pixel about a column direction and a line writing direction of said photoelectric 
conversion pixel row of at least two rows. 

[0016]This invention is characterized by an imaging system comprising the 
following. 

An imaging device of above-mentioned this invention. 

A lens which carries out image formation of the light to said imaging device. 

A digital disposal circuit which processes an output signal from said imaging 

device. 



[0017] 

[Example] Hereafter, the example of this invention is described in detail using a 
drawing. 

[001 8] d rawing 1 should pass one common amplifiers (a common circuit is 
constituted) in the signal from four photoelectric conversion parts - it is a rough 
lineblock diagram showing the example at the time of applying this invention in 
the imaging device to read. 

[0019]The photoelectric conversion cell (unit cell) S of this example comprises 
four photoelectric conversion parts and one common amplifiers, For example, 
the light filter R1 (red), G1 (green), G2 (green), and B-2 (blue) are provided in the 
photoelectric conversion part a1 1 of drawing 1 , a12, a21, and a22, and R1 signal, 
G1 signal, B-2 signal, and G2 signal are outputted via a vertical output line from 
the common amplifiers A1 from each photoelectric conversion part. From the 
common amplifiers A1, the noise after reset is also outputted via a vertical output 
line. 

[0020J100 is the transistor M3 for the transistor M1 capacity Cs for signal 
accumulation, capacity Cn for noise accumulation, and for a capacity change, 
M2, and a signal output, and a signal accumulation formation part which 
comprises M4. Capacity Cs for signal accumulation and capacity Cn for noise 



accumulation are provided in one vertical output line in parallel via the transistor 
M1 and M2. Simultaneously, and it is read to each level output line, [ the signal 
accumulated in capacity Cs, and the noise accumulated in capacity Cn ] [ the 
transistor M3 controlled by the horizontal shift register (H-SR) 13, and M4 ] A 
noise is removed from a signal by the subtraction amplifier 10, and it is changed 
into a digital signal through AGC(automatic gain control) 1 1 and A/D converter 
12. A level output line is reset by the transistor M6 controlled by phiHC. 
[0021]What is necessary is just to arrange the capacity of one per a row of 
photoelectric conversion part sequence, since the signal of a two-row 
photoelectric conversion part sequence is outputted by common amplifiers by 
one vertical output line although the capacity of two per vertical output line is 
provided in this example. 

[0022] Drawing 2 is a figure showing the composition of the photoelectric 
conversion cell S. As shown in drawing 2 , the photoelectric conversion cell S 
arranges four photoelectric conversion parts (here an, ai2, a2i, 822) to one 
common amplifiers, and is constituted. It has composition with the same said of 
other photoelectric conversion cells. Here, common amplifiers comprise the 
amplifying means MSF, resetting means MRES, selection means MSEL, and the 
transfer means MTX1-MTX4. The transfer means MTX1-MTX4 will be in an ON 
state one by one by control signal phiGTI - phiGT4, and a signal is transmitted 



to the input part (gate) of the amplifying means MSF one by one from 
photoelectric conversion part an, ai2, a2i, and 322- If selection means MSEL will 
be in an ON state by select signal phiSO, the signal corresponding to the signal 
charge transmitted to the gate of the amplifying means MSF will be read to a 
vertical output line. Before a signal is transmitted to the input part (gate) of the 
amplifying means MSF from a photoelectric conversion part, resetting means 
MRES will be in an ON state by reset-signal phiGCL, and the input part of the 
amplifying means MSF is reset, and it is sent to a vertical output line via 
selection means MSEL as a noise. 

[0023]The timing chart for explaining operation of the above-mentioned imaging 
device is shown in drawing 3 . Read-out of each chrominance signal is performed 
one by one by time sharing at one horizontal scanning period (reading R1 
(period phiR), reading ->G1 (period phiG), and reading ->B-2 read-out (period 
phiB) ->G2 (period phiG')), and a signal and a noise are outputted from storage 
capacitance Cs and Cn after read-out of a chrominance signal temporarily. A 
noise is removed from a signal by the subtraction amplifier 10, it is changed into 
a digital signal through AGC11 and A/D converter 12, and R1 signal, G1 signal, 
B1 signal, and G2 signal are outputted (signal output out1). 
[0024]ln this example, an output signal is each color line sequential signal. The 
digital signal after an A/D conversion is accumulated by a latter memory 



temporarily, and image processing is made. The noise rejection method can 
apply the thing of various methods, such as a clamped type shown not only in 
this example but in drawing 18 , and a sliced type shown in drawing 19 . 
[0025] Drawing 4 is a timing chart which shows the timing within each 
chrominance-signal read-out period. 

[0026]ln R1 read-out period shown in drawing 4 , in the period T1, signal phiTS, 
phiTN, and phiVL are made high-level, and the residual charge on the storage 
capacitance CS and CN is removed by making the transistor M1, M2, and M5 
into an ON state a vertical output line and temporarily. 

[0027]Next, in the period T2, signal phiGCL, phiSO, and phiTN are made 
high-level, Common amplifiers are reset by making resetting means MRES into 
an ON state, and noise accumulation to the storage capacitance CN is 
performed read-out of the noise of common amplifiers, and temporarily by 
making selection means MSEL and the transistor M2 into an ON state. 
[0028]Next, in period T3, signal phiGT, phiSO, and phiTS are made high-level, A 
signal is transmitted to the input part (gate) of common amplifiers from a 
photoelectric conversion part by making transfer means MTX1 into an ON state, 
and photoelectric conversion signal accumulation to storage capacitance CS is 
performed read-out of a photoelectric conversion signal and temporarily by 
making selection means MSEL and the transistor M1 into an ON state. The 



same processing is made also in G1, B-2, and G2 read-out period. 

[0029]The entire configuration figure of the above-mentioned imaging device is 

shown in drawing 5 . 

[0030]Control of reset of each photoelectric conversion cell, noise signal 
read-out, and photoelectric conversion is performed by the vertical shift register 
(V-SR) 15, Control of the noise rejection and the memory part 14 which consists 
of the signal accumulation formation part 100 is performed by the horizontal shift 
register (H-SR) 13, a noise is removed from a signal by the subtraction amplifier 
10, and it is changed into a digital signal through AGC11 and A/D converter 12. 
The timing generator 16 controls operation of the vertical shift register (V-SR) 15, 
the horizontal shift register (H-SR) 13, the differential amplifier 10, AGC11, and 
A/D converter 12. 17 is an image sensor part by which the photoelectric 
conversion cell has been arranged at matrix form. 

[0031]Although the example of drawing 1 w as division read-out and the signal 
outputting method of two-line a 4-pixel unit cell, of course, the multi-line which 
increased this further, and two or more pixels may be sufficient. 
[0032]Although the above example explained the common circuit portion A1 , A2, 
and ... as amplifier, they may be other digital disposal circuits, such as an A/D 
conversion circuit and a compression circuit, for example. 
[0033] Drawing 6 is a rough lineblock diagram showing the example of an 



imaging device when a single cell comprises one photoelectric conversion part 
and one amplifier. Drawing 7 is a figure showing cell constitution. 
[0034]ln the case of this example, the control line of the transfer switch means 
MTX is formed for every even number sequence with an odd number sequence, 
and it controls it by signal phiGTI and phiGT2. And it is accumulated in the 
capacity CN, and, and it is accumulated in capacity CS. [ the noise read from the 
pixel R1 ] [ the transistor M7 and M2 ] [ the picture signal read from the pixel R1 ] 
[ the transistor M7 and M1 ] And it is outputted to a level output line from the 
capacity CN and CS. Then, the noise and picture signal which were similarly 
read from other pixels (G1, G2, B-2) are accumulated in the capacity CN and CS, 
and are outputted to a level output line. 

[0035]A noise memory will become unnecessary if the use which the noise of 
amplifier can disregard, or process technology is improved. In this case, the 
control line of the transfer switch MTX is not independently formed by the odd 
number sequence and an even number sequence, but is good also as common 
wiring. With phiGT, a pixel signal is read to a vertical output line, and is 
accumulated temporarily. The transmission to capacity CS used as the memory 
for signals is controlled by phiVTI and phiVT2. 

[0036]An imaging system schematic diagram is shown in drawing 8 . As shown in 
the figure, image formation of the image light which entered through the optical 



system 71 and the diaphragm 80 is carried out on CMOS sensor 72. Light 
information is changed into an electrical signal by the pixel array arranged on 
CMOS sensor 72, and noise rejection is carried out, and it is outputted. By the 
method decided beforehand, signal conversion processing of the output signal is 
carried out by the digital disposal circuit 73, and it is outputted. the signal by 
which signal processing was carried out - a recording system and the 
communication system 74 ~ an information storage device - record - or 
information transfer is carried out. The signal recorded or transmitted is 
reproduced by the reversion system 77. The diaphragm 80, CMOS sensor 72, 
and the digital disposal circuit 73 are controlled by the timing control circuit 75, 
and the optical system 71 , the timing control circuit 75, a recording system and a 
communication system 74, and the reversion system 77 are controlled by the 
system control circuit 76. 

[0037]Next, the concrete composition of the unit cell which can be used 
conveniently for the imaging device of this invention is explained. 
[0038]Since the arrangement of the photoelectric conversion part 173 does not 
serve as even pitch, the interval of the field (light sensing portion) concerned in 
the light in (ai!=a2) and each pixel does not become equal, but the following 
problems produce the arrangement shown in drawing 16 . Namely, selectively, 
since spatial frequency and resolution are not equal, as for the arrangement 



which is not the even pitch of the same color, defects, such as a fall of resolution 
and a moire pattern, are generated. Generating of a moire pattern is a very 
serious problem, and such an imaging device must have been realized as a 
product as a matter of fact. This is similarly realized, when the pixel number 
which constitutes said unit cell is except four. 

[0039]Also in the CMOS sensor with which this invention persons have the 
amplifying means distributed in two or more pixels, By seting the pitch of a 
photoelectric conversion part constant, the interval of each light sensing portion 
became equal, prevented the fall of resolution, and generating of the moire 
pattern, raised the numerical aperture etc., and found out the imaging device 
which can obtain good performance. Such an imaging device can be 
conveniently used in this invention. 

[0040] Drawing 9 is a figure in which two-line the pixel of two rows shows the 
example which shares the common-amplifiers part 22. In drawing 9 , the 
common-amplifiers part 22 to share is arranged at the center which are four 
pixels, and it is arranged so that four photoelectric conversion parts (an, a-i2, a2i, 
a22) may enclose the common-amplifiers part 22. The transfer means 
MTX1-MTX4 besides the amplifying means MSF of drawing 2 , resetting means 
MSEL, and the selecting means MSEL are included in the common-amplifiers 
part 22 here. 



[0041 ]And the shade part 25 exists in the field and the central symmetric position 
in each pixel which the common-amplifiers part 22 occupies. Therefore, the 
center of gravity of the photoelectric conversion part 21 in each pixel exists in the 
center of each of said pixel. Thereby, said four photoelectric conversion parts 
(a-n - 822) can be arranged by the regular intervals a in the lengthwise direction 
and the transverse direction. 

[0042]ln drawing 10 , the common-amplifiers part 32 to share is arranged in the 
central part of the transverse direction which are four pixels, and it is arranged so 
that the four photoelectric conversion parts 31 (an, ai2, a2i, 822) may sandwich 
the common-amplifiers part 32. 

[0043]And the shade part 35 exists in the field and the central symmetric position 
in each pixel which the common-amplifiers part 32 occupies. Therefore, the 
center of gravity of said photoelectric conversion part 31 in each pixel exists in 
the center of each pixel. Thereby, four photoelectric conversion parts (an - 822) 
can be arranged by the regular intervals a in the lengthwise direction and the 
transverse direction. 

[0044]Even if the embodiment of drawing 10 mentioned above replaces a 
transverse direction and a lengthwise direction, it is completely materialized in a 
similar manner. 

[0045]The concrete pattern layout figure of the 1st example of composition of the 



pixel array part of a CMOS sensor is shown in drawing 1 1 . 
[0046]The CMOS sensor shown in drawing 11 is formed of layout rule 
0.4micrometer on the monocrystal substrate, the size of a pixel is an 
8-micrometer angle and the source follower amplifier which is an amplifying 
means is shared between 4 pixels of two rows of two lines. Therefore, the sizes 
of the repeating unit cell 81 shown in the figure middle point line area are 16 
micrometers x a 16-micrometer angle, and the two-dimensional array is formed. 
[0047]The photo-diodes 82a, 82b, 82c, and 82d which are photoelectric 
conversion parts are aslant formed in the center of each pixel, and the shape is 
almost symmetrical with the symmetry of revolution and a mirror image on four 
directions. The these photo-diodes [ 82a, 82b, 82c, and 82d ] center of gravity g 
is designed become the same to each pixel. 95 is a shade part. 
[0048]lt is a reset line with which the scanning line with which 88-a controls 
upper left transfer gate 83-a, and 90 control a selecting line, and 92 controls 
MOS gate 93. 

[0049]The signal charge accumulated into photo-diode 82a-82d is led to FD85 
through the transfer gates 83a-83d. Gates [ 83a-83d ] MOS sizes are L= 0.4 
micrometer and W= 1.0 micrometer (L shows channel length and W shows 
channel width.). 

[0050]FD85 is connected to the input gate 86 of a source follower by 



0.4-micrometer-wide Al wiring, and the signal charge transmitted to FD85 
modulates the voltage of the input gate 86. The sizes of MOS of the input gate 
86 are L= 0.8 micrometer and W= 1.0 micrometer, and the sum of the capacity of 
FD85 and the input gate 86 is about 5 fF. Since it is Q=valve flow coefficient, the 
voltage of the input gate 86 will change with accumulation of the electron of 10 5 
individual 3.2V. 

[0051 ]The input gate 86 becomes irregular and the current which flows in from 
the Vdd terminal 91 flows into the vertical output line 87. Signal processing of the 
current which flows into the vertical output line 87 is carried out by the digital 
disposal circuit which is not illustrated, and it serves as picture information 
eventually. 

[0052]Then, in order to make potential of the photo-diodes 82a-82d, FD85, and 
the input gate 86 into Vdd of a predetermined value, (The transfer gates 83a-83d 
are also opened at this time), the photo-diodes 82a-82d, FD85, and the input 
gate 86 short-circuit with Vdd terminal by opening MOS gate 93 connected to the 
reset line 92. 

[0053]Then, a photo-diodes [ 82a-82d ] charge storage starts again by closing 
the transfer gates 83a-83d. 

[0054]here ~ it should observe - all the wiring 88a-88d, 90, and 92 penetrated 
horizontally, since it is formed by ITO (Indium Tin Oxide) with a thickness of 



1500 A which is a transparent conductor, Among said wiring parts, on 
photo-diode 82a-82d, since light penetrates, the center of gravity g of said 
photo-diode is in agreement with the center of gravity of the field (light sensing 
portion) which detects light. 

[0055]According to this example of composition, a picture element pitch etc. can 
be by carrying out, and a high area rate and a high numerical aperture CMOS 
sensor can be provided comparatively. 

[0056]The concrete pattern layout figure of the 2nd example of composition of 
the pixel array part of the CMOS sensor of this invention is shown in drawing 12 . 
[0057]ln drawing 12 , a photo-diode and 103a-103d 102a-102d A transfer gate, 
105 is FD and a reset line with which 110 controls a scanning line a vertical 
output line and 108a-108d, and controls a selecting line, and, as for 106, the 
input gate of a source follower and 107 control MOS gate 1 13, as for 112. 
[0058]Since it is running so that the wiring 108a-108d, and 110,112 which runs 
horizontally in this example of composition may cross the center which is each 
pixel three [ at a time ], Even if it is the metallic wiring which bars the light which 
enters into the photo-diodes 102a-102d, it does not produce, therefore 
movement of the center of gravity g of the field which detects light is in 
agreement with the center of said pixel. 

[0059]Since usual metal (it is opaque) with small electrical resistance can be 



used according to this example of composition, the damping time constant of 
wiring of said transverse direction is improved, and a still more nearly 
high-speed imaging device can be provided. 

[0060]Since the portion under a light-shielding film is used effectively in the 
above example of composition, it is possible to form even in the portion under a 
light-shielding film the photo-diode which is a photoelectric conversion part, as 
shown in drawing 13 , and to also make it function as a charge storage part. 
[0061 ]ln the above-mentioned example of the 2nd composition, in order that 
optical condensing efficiency may cross the center of a good pixel most, we are 
anxious about the fall of the sensitivity of an imaging device. Then, the example 
of the 3rd composition improved further is shown in drawing 14 . 
[0062]in this example of composition - the transfer gates 123a- 123d, FD125, 
the input gate 126 of a source follower, and MOS gate 133 for reset, since all are 
formed under the wiring (the scanning lines 128a-128d, the selecting line 130, 
the reset line 132) which runs a transverse direction, The photo-diodes 
122a-122d and the opening of those can be made into the maximum. And the 
opening continues and exists in the center of each pixel. The shade part is 
formed in level and a vertical-wirings portion. 

[0063]Since the MOS transistor the source follower which is said amplifying 
means, and for reset was divided into the surrounding horizontal direction of 



each pixel and has been arranged in this example of composition, it can arrange 
under said horizontal wiring compactly. 

[0064]Since an intact space still exists under wiring of an upper right pixel, it is 
also possible to add new composition, such as a smart sensor, for example. 
[0065]According to this example of composition, since the area of a photo-diode 
and a large numerical aperture can be taken, an extensive dynamic range and a 
high sensitivity imaging device can be provided. It is hard to produce and fear of 
light stopping entering, even if minuteness making will progress in the future and 
the size of the opening part of said photo-diode becomes a wavelength grade of 
light can demonstrate the performance of ********. 

[0066]Although an amplifying means is arranged to the central part of a unit cell 
and the center of gravity of the field which detects light, and the center of a pixel 
are in agreement in the above example of composition, the thing of composition 
of that the opening as not restricted to these but shown in drawing 15 serves as 
translational symmetry may be used. 

[0067]That is, when the opening serves as translational symmetry, the field 

which detects light is because it becomes even pitch. 

[0068] 

[Effect of the InventionJAs explained to details above, in this invention, the 
number of storage capacitance can be reduced temporarily and the number of 



the number of stages of a shift register, a common circuit, AGC, and A/D 
converters is reduced further. 

Therefore, cost can be reduced by reduction of a chip size. 

[0069]lt is low power consumption synergistically and, as a result, there is an 
effect of reducing a mounting noise. Furthermore, an accumulation means 
decreases by division drive temporarily. For this reason, the transfer switch 
connected to a level output line can also be reduced, and, as a result, the 
parasitic capacitance of a level output line becomes small. Therefore, the 
read-out gain from an accumulation means to a level output line can be enlarged 
temporarily. Or storage capacitance can also be conversely made small 
temporarily. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a rough lineblock diagram showing the example at the time of 
applying this invention in the imaging device which reads the signal from four 
photoelectric conversion parts through one common amplifiers. 



[Drawing 2] lt is a figure showing the composition of the photoelectric conversion 
cell S. 

[Drawing 3] lt is a timing chart for explaining operation of the above-mentioned 
imaging device. 

[Drawing 4] lt is a timing chart which shows the timing within each 
chrominance-signal read-out period. 

[Drawing 5] lt is an entire configuration figure of the above-mentioned imaging 
device. 

[Drawing 6] lt is a rough lineblock diagram showing the example of an imaging 
device when a single cell comprises one photoelectric conversion part and one 
amplifier. 

[Drawing 7] It is a figure showing cell constitution. 

[Drawing 8] It is a system-outline figure by this invention. 

[Drawing 9] lt is a figure showing the layout of the unit cell of this invention. 

[Drawing 10] lt is a figure showing the layout of the unit cell of this invention. 

[Drawing 11] lt is a pattern layout figure of the example of 1 composition of this 

invention. 

[Drawing 12] lt is a pattern layout figure of the example of 1 composition of this 
invention. 

[Drawing 13] lt is a figure showing the example of 1 composition of this invention. 



[Drawing 14] lt is a pattern layout figure of the example of 1 composition of this 
invention. 

[Drawing 15] lt is a figure showing the example of 1 composition of this invention. 
[Drawing 16] lt is a layout pattern of the unit cell of an example of an imaging 
device. 

[Drawing 17] lt is a rough circuitry figure showing an example of the noise 

rejection circuit of the imaging device of a conventional example. 

[Drawing 18] lt is a rough circuitry figure showing an example of the noise 

rejection circuit of the imaging device of a conventional example. 

[Drawing 19] It is a rough circuitry figure showing an example of the noise 

rejection circuit of the imaging device of a conventional example. 

[Description of Notations] 

S Photoelectric conversion cell (unit cell) 

a11, a12, a21, and a22 Photoelectric conversion part 

A1 common amplifiers 

Capacity for Cs signal accumulation 

Capacity for Cn noise accumulation 

M1-M8 Transistor 

10 Subtraction amplifier 

1 1 AGC (automatic gain control) 



12 A/D converter 

1 3 Horizontal shift register (H-SR) 

100 Signal accumulation formation part 
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(54) ACTIVE IMAGE SENSOR PROVIDED WITH SHARED READ 
STRUCTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an active image sensor capable of 
sharing one set of read circuits by the photodiodes of two active image sensors 
in contact with each other. 

SOLUTION: The active image sensor provided with a shared read structure is 
provided with a first photodiode D1, a first NMOS transistor M1, a second 
photodiode D2, a second NMOS transistor M2, a third NMOS transistor M3 and 
a fourth NMOS transistor M4. By time division controlling the changeover of first 
and second selection signals are reset signals and switching the potential of a 
variable voltage source, luminosity sensed by the first and second photodiodes 
D1, D2 is read from an output end present at the source of the fourth NMOS 
transistor M4. 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]The anode of the 1st photo-diode is grounded and it acts to sauce of 
the 1st NMOS transistor as a couple of the negative pole, . Act to the 1st 
selection signal as a couple of the gate of the 1st NMOS transistor. The 1st 
photo-diode and the 1st NMOS transistor, and the anode of the 2nd photo-diode 
are grounded, It acts to sauce of the 2nd NMOS transistor as a couple of the 
negative pole, . Act to the 2nd selection signal as a couple of the gate of the 2nd 
NMOS transistor. A drain of the 2nd photo-diode, the 2nd NMOS transistor, and 
said 1st and 2nd NMOS transistors, It acts to sauce of the 3rd NMOS transistor, 
and a gate of the 4th NMOS transistor as a couple, It acts to a variable voltage 



source as a couple of each drain of said 3rd and 4th NMOS transistors, . Act to a 
reset signal as a couple of the gate of said 3rd NMOS transistor. By having the 
3rd NMOS transistor and 4th NMOS transistor, carrying out the time sharing 
control of the change of said 1st and 2nd selection signal and a reset signal, 
doubling it, and switching potential of said variable voltage source, said 1st [ the ], 
Active image sensors which have the common read-out structure being able to 
read in an outgoing end in sauce of said 4th NMOS transistor luminous intensity 
perceived by the 2nd photo-diode. 

[Claim 2]Said variable voltage source can switch to two states, high tension and 
a low voltage, Activation sequence of said active image sensors switches (1) 
variable voltage source to a high-tension state, Input an output pulse of the 1st 
(or the 2nd) selection signal into the 1st (or the 2nd) NMOS transistor, and it 
turns ON, A pressure value which is equivalent to gate voltage values from 
sauce of said 4th NMOS transistor is made to output, a stage where the 1st 
balanced voltage state is reached, and (2) - an output pulse of said reset signal 
being inputted into said 3rd NMOS transistor, and it turning ON, and, Make a 
pressure value which is equivalent to gate voltage values from sauce of said 4th 
NMOS transistor output, and the 2nd balanced voltage state is reached, A stage 
of making it equivalent [ a difference of said 2nd and 1st balanced voltage ] to 
luminous intensity which said 1st (or the 2nd) photo-diode has detected, (3) 



Switch said variable voltage source to a low-voltage state, and stop an output of 
a pulse from the 1st (or the 2nd) selection signal, a stage which changes said 1st 
(or the 2nd) NMOS transistor into a state of off, and (4) - gate voltage of said 4th 
NMOS transistor by inputting an output pulse of a reset signal into said 3rd 
NMOS transistor, and turning ON, [ reset and ] The active image sensors 
according to claim 1 which repeat a series of operations more than a stage 
which changes the 4th NMOS transistor into a state of off, and (5), and are 
characterized by consisting of each stage of stage ** which reads luminous 
intensity which the following photo-diode has detected. 
[Claim 3]Output time of a pulse of said 1st selection signal and said 2nd 
selection signal does not lap, Active image sensors which have the common 
read-out structure according to claim 2, wherein time when said 3rd NMOS 
transistor is turned on [ it ] is shorter than time when said variable voltage source 
is in a high-tension state. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Field of the InventionJThis invention relates to the active image sensors (active 
image sensor) and the active image sensors which have common read-out 
structure especially. 
[0002] 

[Description of the Prior ArtJAIthough charge coupled devices are generally used 
for an image sensor, active image sensors can also be used. These active 
image sensors can do the NMOS transistor produced at a Standard C MOS 
process combining a photo-diode. 

[0003]The circuit diagram of active image sensors was shown in drawing 1 . The 
drain of NMOS transistor T1 is set to constant-pressure voltage source VB, it 
acts to the negative pole of the photo-diode Dp as a couple of the sauce, 
respectively, and the anode of the photo-diode Dp is grounded so that it may be 
shown among a figure. Sauce is made said constant-pressure voltage source 
VB, and the drain of NMOS transistor T3 and the gate act to the negative pole of 
the photo-diode Dp as a couple of the drain of NMOS transistor T2, respectively. 
[0004]lf luminous intensity is perceived with the photo-diode Dp, active image 
sensors will change it into an electrical signal, and will output it from the sauce of 
transistor T3. A series of read-out operations are the same as a source follower. 
The working principle is explained in more detail based on the timing diagram of 
drawing 2 . However, drawing 2 is the simplified schematic for explanation, and is 



not what was created based on a actual pressure value and time scale. 
[0005]First, the pulse of selection signal SL is inputted into the sauce of 
transistor T3, and turns ON this transistor T3. The transistor T1 is still in the state 
of off at the time of the time limit (1), and at this time, after the voltage VI N of the 
node A is amplified through the transistor T2 and T3, it is outputted as V1 from a 
readout end. The transistor T1 is turned on [ it ] in response to the pulse of the 
reset signal RST, and makes the voltage of the node A produce change at the 
time of the time limit (2). And the transistor T1 is again come by off [ it ] at the 
time of the time limit (3), and the voltage VI N of the node A is outputted as V2 
from a readout end, after being converted by the transistor T2 and T3. As 
mentioned above, it turns out that signal V2-V1 is equivalent to luminous 
intensity. 

[0006JA general image sensor is what has arranged active-image-sensors 
plurality which was mentioned above to matrix form, and a photo-diode plays the 
role of an image in each sensor element. Drawing 3 is IC wiring diagram of such 
an image sensor. Among these, the rectangular head of the dotted line 
expresses each active image sensors, and conductor parts showed selection 
signal line SL, the reset signal wire RST, voltage source lead VB, and the 
outgoing end lead readout for simplification. 

[0007]Based on a CMOS technology, each active image sensors are using the 



two control lines, selection signal line ST and the reset signal wire RSL, 
respectively, and each of these is made from polysilicon. Each of voltage source 
lead VB and readout end leads is made from metal. 

[0008]According to drawing 1 and 3, voltage source lead VB and a readout end 
lead, respectively The transistor T1, the drain of T2, And since it is acting to the 
sauce (n form diffuse area) of transistor T3 as a couple and is moreover acting 
also to the gate (it consists of polysilicon) of the transistor T2 as a couple of the 
sauce of the transistor T1 , Each active image sensors need every three pieces 
and one photo-diode for the contact area and an NMOS transistor. 
[0009] 

[Problem(s) to be Solved by the lnvention]Thus, in the image sensor constituted 
by the active image sensors of a conventional type. The readout circuit of the lot 
which consists of the transistor T1, T2, and T3 is needed according to each for 
every photo-diode of that, and read-out of the luminous intensity perceived with 
the photo-diode (pixel) has disadvantage which makes area of an integrated 
circuit large of complicating both manufacturing processes. 
[0010]Then, this invention tends to provide the active image sensors that the 
photo-diode of two meeting active image sensors can share the readout circuit of 
a lot, and tends to contribute to reduction of the reduction of area of an 
integrated circuit, and the complexity of a manufacturing process greatly by this. 



[0011] 

[Means for Solving the Problem]Active image sensors which have this invention 
common read-out structure, By controlling voltage of a variable voltage source 
by a suitable timetable method, two photo-diodes (pixel) are what can share 1 
set of readout circuits, Such active image sensors do not need again an output 
selection transistor needed by active image sensors of a conventional type. And 
active image sensors which have this invention common read-out structure need 
four pieces for an NMOS transistor, and just need to need two pieces and three 
contact area for a photo-diode. 

[0012]Active image sensors which have this invention common read-out 
structure have the 1st photo-diode and 1st NMOS transistor, 2nd photo-diode, 
2nd NMOS transistor, 3rd NMOS transistor, and 4th NMOS transistor. The 
anode of said 1st photo-diode is grounded, and it acts to sauce of said 1st 
NMOS transistor as a couple of the negative pole, and acts to the 1st selection 
signal as a couple of the gate of the 1st NMOS transistor. The anode of said 2nd 
photo-diode is grounded, and it acts to sauce of said 2nd NMOS transistor as a 
couple of the negative pole, and acts to the 2nd selection signal as a couple of 
the gate of said 2nd NMOS transistor. 

[0013]A drain of said 1st and 2nd NMOS transistors, It acts to sauce of said 3rd 
transistor, and a gate of the 4th NMOS transistor as a couple, It acts to a variable 



voltage source as a couple of each drain of said 3rd and 4th NMOS transistors, 
and acts to a reset signal as a couple of the gate of said 3rd NMOS transistor. By 
carrying out the time sharing control of the change of said 1st and 2nd selection 
signal and a reset signal, doubling it, and switching potential of said variable 
voltage source, Luminous intensity perceived by said 1st and 2nd photo-diode 
can be read in the outgoing end readout in sauce of said 4th NMOS, transistor. 
[0014]Said variable voltage source can be switched to two states, high tension 
and a low voltage. A concrete operation method of active image sensors which 
have common read-out structure is explained below. 

[0015](1) If variable voltage is switched to a high-tension state, the 1st (or the 
2nd) NMOS transistor will be turned on [ it ] in response to an output pulse of the 
1st (or the 2nd) selection signal, Said 4th NMOS transistor outputs a pressure 
value equivalent to the gate voltage values from sauce, and reaches the 1st 
balanced voltage state. 

(2) If said 3rd NMOS transistor is turned on [ it ] in response to an output pulse of 
said reset signal, said 4th NMOS transistor will output a pressure value 
equivalent to the gate voltage values from sauce, and will reach the 2nd 
balanced voltage state. A difference of said 2nd and 1st balanced voltage is 
equivalent to luminous intensity which said 1st (or the 2nd) photo-diode has 
detected. 



(3) If said variable voltage is switched to a low-voltage state, a pulse is not 
outputted from the 1st (or the 2nd) selection signal, but said 1st (or the 2nd) 
NMOS transistor will be in a state of off. 

(4) If said 3rd NMOS transistor is turned on [ it ] in response to an output pulse of 
a reset signal, gate voltage of said 4th NMOS transistor is reset, and the 4th 
NMOS transistor will be in a state of off. 

(5) Repeat the above operation and read luminous intensity which each 
photo-diode has detected. 

[0016] 

[Embodiment of the lnvention]ln order to make still clearer the purpose, the 
feature, and the strong point of this invention, the example of this invention is 
given to below and it explains to it in detail. 

[0017]As shown in example drawing 4 , the connection relations of the active 
image sensors which have the common read-out structure concerning this 
invention are as follows. The anode of the 1st photo-diode D1 is grounded, and it 
acts to the sauce of 1st NMOS transistor M1 as a couple of the negative pole, 
and acts to the 1st selection signal S1 as a couple of the gate of the 1st 
transistor M1. The anode of the 2nd photo-diode D2 is grounded, and it acts to 
the sauce of 2nd NMOS transistor M2 as a couple of the negative pole, and acts 
to the 2nd selection signal S2 as a couple of the gate of said 2nd transistor M2. 



[0018]The sauce of 3rd NMOS transistor M3, Said 1st [ the ] and the 2nd 
transistor (M1 , M2) both drain, And it acts to the gate of 4th NMOS transistor M4 
as a couple, acts to variable voltage source VC as a couple of the said 3rd and 
4th transistor (M3, M4) both drain, and acts to the reset signal RST as a couple 
of the gate of said 3rd transistor. 

[0019]By carrying out the time sharing control of the change of said 1st and 2nd 
selection signal (S1, S2) and the reset signal RST, doubling it, and switching the 
potential of said variable voltage source VC, The luminous intensity perceived by 
said 1st and 2nd photo-diode (D1, D2) can be read in the outgoing end readout 
in the sauce of said 4th NMOS transistor M4. Here, said variable voltage source 
VC can be switched to two states (for example, 3V, OV, etc.), high tension and 
the low voltage. 

[0020]The image sensor shown in drawing 5 arranges the active-image-sensors 
plurality which has this invention common read-out structure to matrix form. Here, 
only the address of the photo-diode is shown. An image sensor meets 
horizontally, reads the luminous intensity which the photo-diode has detected 
from the 1st line to the n-th line, and outputs as luminous intensity what added 
processing to it. 

[0021 ]The photo-diode (D1 and D2) which adjoined each other up and down in 
this invention unites, and it has become one unit, The purpose as active image 



sensors which have common read-out structure is attained by carrying out the 
time sharing control of the change of said 1st and 2nd selection signal (S1, S2) 
and the reset signal RST, doubling it, and switching the potential of variable 
voltage source VC. 

[0022] Drawing 6 explains the working principle of the active image sensors 
which have this invention common read-out structure. The waveform timing 
diagram of this drawing 6 is the simplified schematic for explanation, and was 
not created based on a actual pressure value or time scale. 
[0023]When said variable voltage source VC is in a high-tension state (3V), said 
1st transistor M1 is set to being turned on in response to the output pulse (5V) of 
said 1st selection signal S1. Said 4th transistor M4 outputs the pressure value 
equivalent to voltage V R of the node B from the outgoing end readout in sauce at 
the time of the time limit (a) in drawing 6 . That is, balanced voltage V ou tof ** 1st 1 
is outputted. M3 will be set to being turned on if the output pulse (5V) of a reset 
signal reaches 3rd NMOS transistor M3. At this time, voltage V R of the node B 
changes to another pressure value through the time limit (b). 
[0024]At the time of the time limit (c), the output pulse of a reset signal is 
removed and the 3rd transistor M3 will be in an off state again. At this time, said 
4th transistor outputs the pressure value equivalent to the pressure value of the 
node B, i.e., balanced voltage V ou tof ** 2nd 2. The difference (V 0 ut2-V ou t1) of the 



2nd and 1st balanced voltage is equivalent to the luminous intensity which said 
1st photo-diode D1 (or the 2nd photo-diode D2) has detected. Subsequently, 
said variable voltage source VC is switched to a low-voltage state (OV), the 
output pulse of said 1st selection signal SI is removed, and the 1st transistor M1 
is changed into an off state. 

[0025]ln the time limit (d), it is set to being turned on in response to the output 
pulse (5V) of said reset signal, and by this, said 3rd transistor M3 brings the 
pressure value of the node B close to the potential (OV) of variable voltage 
source VC, and resets the pressure value of the node B. As mentioned above, 
reading of the photo-diode D1 is completed. 

[0026]Subsequently, what is necessary is to replace said 1st transistor M1 and 
said 1st selection signal S1, respectively with said 2nd transistor M2 and said 
2nd selection signal S2, and just to repeat the procedure which mentioned 
above, in order to read the luminous intensity which the photo-diode D2 has 
detected. 

[0027]The time when the output time of the pulse of said 1st selection signal S1 
and said 2nd selection signal S2 does not lap, and said 3rd transistor M3 is 
turned on [ it ] is shorter than the time when said variable voltage source VC is in 
a high-tension state. 
[0028] 



[Effect of the lnvention]ln a passage clearer than the place explained in full detail 
above, the active image sensors which have the common read-out structure 
concerning this invention only need four pieces and three contact area for an 
NMOS transistor to two photo-diodes as one unit. On the other hand, three 
NMOS transistors and three contact area are required for the image sensor of a 
conventional type per photo-diode as one unit. 

[0029]Therefore, when the case where resolution was 640x480 was taken for 
the example and the image sensor of a conventional type is used, If the image 
sensor by this invention is used to a photo-diode being required for 640x480x3 
pieces respectively in 640x480 pieces, an NMOS transistor, and the contact 
area, it turns out that 640x480 pieces come out in a photo-diode, 640x480x2 
pieces and 640x480x1.5 contact area come out in an NMOS transistor, it ends 
and the number of a required NMOS transistor and contact area can be reduced 
substantially. Therefore, drastic reduction of area is possible at the time of 
manufacture of an integrated circuit, and it leads to improved efficiency. 
[0030]Since a circuit required of this invention is easy and it is easy to control it, 
it is useful to improvement in reliability. In addition, the active image sensors by 
this invention do not need an output selection transistor required for the image 
sensor of a conventional type. 

[0031]Although the desirable example was indicated above, these never limit the 



range of this invention, and are based on the contents skilled on the art 
concerned as for which anyone can add various kinds of change and 
embellishment within limits which do not escape from the pneuma and the field 
of this invention if it becomes, and the person specified the scope of protection of 
this invention by the claim. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a circuit diagram of the active image sensors of a conventional 
type. 

[Drawing 2] lt is an operating timing figure of the circuit shown by drawing 1 . 
[Drawing 3] It is an outline plot plan of the image sensor which comprises active 
image sensors of a conventional type. 

[Drawing 4] lt is a circuit diagram of the active image sensors by the example of 
this invention. 

[Drawing 5] lt is an outline plot plan of the image sensor which comprises active 
image sensors by this invention. 

[Drawing 6] lt is an operating timing figure of the circuit shown by drawing 4 . 



[Description of Notations] 

VB Constant-pressure voltage source 

T1 - T3 NMOS transistor 

Dp Photo-diode 

RST reset signal 

VI N Voltage in the node A 

Readout Outgoing end 

SL Selection signal 

VC Variable voltage source 

M1 - M4 NMOS transistor 

Voltage in the Vr node B 

51 The 1st selection signal 

52 The 2nd selection signal 
D1 and D2 Photo-diode 
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[0 0 0 2] 

[$*©&«] -f * - 5>-fe ttHKK n$ffi&T> * 

a\ aw«cMosiS"e4ji*n*NMos F^y^x 

So 

[0003] T^x^y-ry-^-fe^-y-toiHiBSH^Hi 

t^Lfco 04^£tl££Mc, NMOS F^y^X* 



O S F 5 y v*X ?T20KW ^ttME^EWEiS V B 
t % V-XttNMOS F^y^X^T 3(DHW>t, 
*LT^-H47* F^*-KDp©KffifcWFft 

[0 0 0 4] r^-rTV^-^-feVfrtt, 7*F^ 
*-KDpT?Jt#fc«ftrrSi:, *ftfcW$C«#fcSafl 
LTh5>S?X*T30V-X*»6Hl*'r*o -3©M 

Wb»miv-x*D7twi;"P*So *ofiFiiJHat 
■t5„ fcfcu B2ttpE©fca©tiBi6EiT?&!K mm 

[0005] ftf\ mm^s Lo;^xtfh 7 y^ 

#T 3©V-X£A7j£fts ih7^X^T3*on 
fT5„ B$ffi (1) ©B^ by>isX$7 1 teSfco f 
f ©tfJSfcifctK C©Wr/-KA©*JEEV I N«\ F^ 
y^X^T 2, T 3*«Ti(MHSftfc*, r e a d o u 
t**»6V 1 £LTffl7:£ftS = (2) h7 
y^X^T 1 tt'J-fey Fffi^R S TO/Wxmto 

fl#H (3) ©B#, h7>^X^TlliBt>*o f f tC^c 

y-FACD*±V I NSh5^X^T 2, T 3T' 
(SfcStlfc*, r e adou t Sfr S> V 2 i: LTfflTjS 

n«o 6t±*»6» fli^v2-vi«%aicffla-r*ci: 

[0 0 0 6] -jR©i'^-^-fey9-tt, ±$Lfc<i:?& 
7 y r -f 7V ^ - y-tr y"9-«Rfli*fT5iJ«KE«Lfe fc 

147* h^*-KT»»*. H3(±, C©=fc?&^- 

^•try^cDi cE*8BiT?a&*o eio5*» jSUftorafttt 

&7*7V7^-^-fe>tf£«frUT*5D, fSBgft© 
#«l^7jHiaMS^S L, 'Jt<y Ffl^SR S 
T. WEJSWttV 43iWW7JS#«r e a d o u t 

[0 0 0 7] CMOSSffitS-^t, £7*7^7^ 

R S T £D 2 *©SiJW*|*ffiffl tTfe 0 , C ft& ti^ftl 

*±tf r eadou t «gaMI(il/->mt^S*tt^fc f 

So 

[0 0 0 83 HK 3K<tntf, «EjSSMSVB, *«t 
tfreadout flWHBtt^ft^ft F 7>~>*7x?T 1 , 
*3J;tfh7>^X^T 3©y-X (n 

j&t£»«) fc*y7';i'bTfeD, LA^F^y^xyT 
l coy-Xii F 7 ys/xy T 2 ©y- F 0t° U S/'Jny 

^-^y^t«lJ;NMos F^y^xy^3{i 
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[0 0 0 9] 

rtT-cfJ * - 5*fe y-9-fc ct o w * - 

oMfflUc, *o*7*h^*-KeTfct, h^y-y 
WTK T2, T3 .fc&fcSHflOlWJLIIlBfc&B'J 

[0 0 10] *fgWtt, +ISf§20©7^x 

7^-y-fey^07* Y94*- FtfHBOflfflL 
@tt*#fll T? * * J: 5 * 7 * r * * - 3*fe v9-*fi 
#U ontcj;oT, *«0SgOffi»K SlifcHg© 

aatfioa^fc^t < ««t «t 3 t-rs tot?**. 

[0 0 1 1] 

^wt-^^Tvyy^-y-try-^ BjgwffiMoi: 
EEitawftieiiiwj^a-pMfP-rscktJjD, 2007 
*f*v#-f (H*) anfflci&ttiLSKfc&jrrs 

SMryfrH:, NM0Sb7^W*4ffl, 7tY94 

*- k* 2ft t ltsbww* affl^fc-ri/s^-e-j- 
tr. 

[0 0 12] *^(D±tfflBttBU«ig^*f 

37^f^^^-^ym an©7*F^f*- 
KDi©iww4SE«i*n, mm^m\(DNuoshyy 
yx*M 1 oy-xtc a y 7>?nr*5 0 , ^ofg 1 o 

NMOS h^yx^MlO^-HigUOSMI^S 
lt*y^/I/*ti4, »l©7*b^-Y*-KDl*J: 
tf*©aKfflO»lONM0S h7^X?Ml, S2 

ONMOS h^yyx^M20y-Xte*-y7;l/£ftT 

£ 2 OlJRfi-^ S 2 K* y TVl^nSs SB 2 07 * F 9 
-l'*-KD2*JJ:tf J E-Ol!WfflOS2©NMOS h^y 
->*X^M2, 46tffcJBl*J:tnB2ONM0S h5> 

yx£M3Oy-Xfc£tffg4ONM0 S h^yy'X^ 

NM0Sh7>i>'X^M3o M40FW (yte^ttl 

*> , a «s«ffi© 2 spsowew t « & § rt& 

WfflgVCfcfcyTVl/SttTfctK !3ONM0Sh7 
y ^X * M 3 O^- Hi U -b y h ffll^ R S T K * v 7Vl/ 
S h^y>> , X^M4(Dy-X(cM* 
ffiLOW**!!* 4 **, 'J*yhiOS3ONM0Sh7 
yyx£fe£0M&ffiLfflo|g4ONM0S h^yy'x 



t , $ i © h^yyx^M i im i ©SMf-^s i ota 

f]> \j\t7Jt9ftX^ Zfcizm 2 © F => y>>x$M 2 #3! 
ZOmm^S Z<DtitfvW?.*aVT on tit* 
S4<Dh7>->'X?M4tt, 4lOh^y^X^MK 

r*iBi©¥tift£E*y-x*»6tn*f*. *fc, ^3 

ONMOS h^yyx^M3tcU-tr-y Mf^fR S T^A 

ffiffifcjt&LfcSL U-fc-y hffl^R S TCD^t tt>K 
^3<Dh7y^X^M3^St>"o f f t&iXs ^4© 

h 5 y y x £ m 4 © y - x ^ e> y - f b omnia £*b yj 

i:SI 1 ©¥«*±©M/^ £ 1 ©7* Y94*- KD 1 
Xttfll 2 O 7 * F 94 *- K D 2 JB»q Lfcyt&b LT 

$ 1 OSMI^ S I XttH 2 OjMSW S 2 ©W?J 
/W**BfcSLTSl oh^yy'x^M 1X14^2© F 

vy> ? x^M2^o f f ttfdts H3©hyyyx£ 

M3*'Jt-f hff^R S TKJ:!) o nfcfSCtfcJ: 
0, /-FBOmEUSrD-b-y hfSo 

[0013] nnoiiiwf s i tmznmwms z 

3ONM0S h^yyx^^o nK*5«fHtt^ra«ffi 

[0014] dor^T-^y^^-y-feyy-oK^s 

(1) nj%wi±*{ihmmc®mz.%t, mi (s/ta 

12) ONM0Sh7^X^l (S fcltrnz) O 
aWfl^Otti^/^X^S^To nfcftt), S40NM 

o s h^y-yx^fi-eoy- h*Efa(ct@at-§«Ett 

£y-XfrSffi^UTH 1 0¥»«E«^t)tT?,o 

(2) S3ONM0S Fvy-yx^tfU-try hfll^OW 
*/Vl/X*SH"Ton(Cft:*i:, S4ONM0Sh7> 

y x * a * oy- h ni±mK 

(3) n%n!±*immc®iomK%t, mi (.sko. 
mz) oaf;wfr£^x«ffi7^n-f\ si (s/t 

«S2) ONMO S h7y>*X?(io f f (DVm\C& 

(4) S3ONM0S h^^X^n-y hffl^Offi 
WX^ttontftSt, S4ONM0Sh^y 

yx^o^-h«ff^u-b-y h?n, S4onmos h 
^yyx^tio f f <DWmic%%<, 

(5) WJto»ffi*«lt)5iU *7*h^-T*-K*«JB 

[0 0 15] 
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[0016] mmm 

n, isaig i onmo s h7y^^M i ov-xt 
- f am i ©as?«*t s itc*y^;i/sn*o m2(D7 

*F*V*-FD2©[Slgf±M^ft, Bt»;fc!g2©N 
MOS h7y^?MZOV-XlL3!/7^nT« 
•? , S20b7^X*M2 ©y- h lift 2 ©iMiRfl^ 
S 2fc*v7>£nSo 

[0 0 17] I3CNMOS h7^^M30V-X 
14, m*5«fctfai2©F7>S>X* (MKM2)SI 
OFWX %P.mc^4<DNMOS h5>5>**M4 
©</- hiCftv ffrZtlTjS K) , S 3 *5 ±tf» 4 © h 7 
>v>'X£ (M3, M4) [S5#©KU-Y>&nM*±)f V 
CK*y^;I/*nT60, Sl3©F7y^X*©y-F 

[0 0 1 8] »1, SS2©SS?flJ^ (SI, S 2) fc£ 
tf V b <y F ft * R S T ©« 13 OTsWJfP U £fr 

1, HS2©7*F#f *- K (Dl, D2) 
SnfcftJt*:, g4ONM0Sh7^X*M4©y- 
XK»*W*«lr eadou t A«&Kn« t £#T*t 
§ 0 CCTf, Pia«EJBVCt±, *«Ei:{B;«E©2 0 

[0019] Ei5£*£nfc^/-^b>im, *«W 

RffifcfrBMKfcEBUfct)©'?**. <^CTtt7^ 

th i tf^&n n ft%T*mm t> , ^ntaaafcira*. ft t> 
©^fitt-rt^f^ 

[0 0 2 0] #5£W?«±Tfc»!>£^fc7* F#'^* 

— F (d 1 1 d 2 ) tf£WLr i-onmiLtft-iTis 

SS2©S*?fl*i (SI, S2) jo£t>*Db>y 

*3i£#f % 7 7 r -f TV / - SMr > * t LT© S ft* 

[0021]H6fcJ:0, *fBM©«fflKtHb«a** 
t § 7 * r -f 7V p< - S*fe >-9-Off»a01*RWr* c 
c©0 6©»^5y?miftBJl©fc46©W 

[0 0 2 2] nTSWESV CtfiMtEtftt (3 V) tc£ 
£ 1 O h7>^*M l ttl l Offilfilf S 1 
©W?V^1/X (5V) *SttTonfcft5 0 B6^©Rf 



PS (a) ©B#, |g4«h5>v ! X^M4«, /-KB© 
ttBEVR Kffla-r««EK[*y-Xlc**W*i|||r e a 
d o u t fr6tftfj*5. OS D, Hi ©¥«mJ±Vout 
l3^W*«nS*3W?fe5o 'J-bv Ffi^ttiTJ^X 
(5 V) tf»3©NMOS h7^*M 3 tCjit^t 
M3tton^S. C©fct/-KB©WEVn MS 

(b) zmrmmmmmmzo 

[0 0 2 3] B#PS (c) ©Bt, U-b-y Fft#©tti7J>W 
Xfcilt£2ft, S30h7^X*M3ll»ffo f ftt 
JlfcftSo C©B#|g4©F^yv ! X^a, /-KB©* 

Efitttaa-rawEfit, Tr&fr-£g?2©¥««EVout 

2*tiitl?2> 0 ^©lg2i;lgl©¥IS*±©M (Vout 
2-Vout 1) I4 % »l©7*h#-f*-KD 1 (£3 
WiH 2 ©7* F*V*- FD 2) «WRlLfcJt*fcffi 
RTSWESVCfcifiWEKlB (0 V) 
tc^om, Hi©SIM§^S I ©tfjTj/WX&lifcS 
L, Sgl ©F7>^X2M 1 «ro f f «JKK"f«. 
[0 0 2 4] mm (d) T*«\ ^3©Fvy^X^M3 
^U-b-y Fffi#©tfJ7V^l'X (5 V) £rgtfTon£& 
0, Cft£ t fc^T/-KB©«Effi&nJ£*EiBVC© 
(0 V) C^tt, /-FB©«JEE**U-fev F-f 
5 0 &Lt£ "37* F £V *- K D 1 ©ttffi t) 

[0 0 2 5] 7 * h ¥4*- F D 2 «P Lfc 

JtS*WR5»C»4, mi©F^yv>'X^Ml till ©S 
«fSl£, ^2©F^>^'X^M2i:n2©)lKffl 

[0 0 2 6] Sl©SS?fll#S 1 t^2©SMf^S2 
©/^l/X©aj^B#P^^«^5ci:«^<, S^c, ^3© 
F 9 y i>'X ^ M 3 ^ o n ft § Bf tt njgg*ff jg V C 

[0 0 2 7] 

[«W©»« W±Babfci:ii5J:i)W6*»«:i:* 
/-^•■byy-tt, lWitLT, 7*h^*-K2ffl 

-^•b>7«, lWEfcbT, 7*h^V^-Flffit 
WU NMOSh7y->*X?3ft *LTStt«3ffll^ 

[0 0 2 8] LftASt, ffflUt^B 4 0 X 4 8 0©if 

§ t , mm<D4 *-*j*.yyr*mm Ltcm 

7*hm-W6 4 0X4 8 0l, NMOS 
h5>^X*i:»»«**n^n6 4 0X 4 8 0 X 31 
3ViesK-e**©KJt t, *%HJ!fc J; /—>*b y^-^ 
^fflfna', 7*hW-HA<6 4 0X 4 8 0<B, N 
MOS h777 , X?^6 4 0x4 8 0x 2i, S5tt«^ 
640X480X1. 5ffl, MSNMO S F 

5 fcgtt«©»&*fifc«e>-es c fc*^*^ 
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arc* a, tttii«a±toft««5o 

[0 0 2 9] tfc, *5BWT?<MSS:|lliRt4IB*MoJWHl 
#38118 K «t § 7 * x ^ TV ;>< - 5*fe ^*tt, $5f» -f 

[0 0 3 0] W±Kff*bV*«W*lljSLfc*«, Ctl 
[0fflcDffi¥&l&$] 

[01] t£*l!J©7^7V7V><-:^:^©[H]£g0-£ 
[02] HlTfw*nfc0HW>fHB*-f5yyHT* 

So 

[0 3] ^SC7^fi'^^-v ! 'b^T-*^n 



[0 4] *58W©*Jt«KJ;*7*f--f^^-S''fe> 
■9-<DHlES0T^So 

[05] #?8Bj5k:£S7^7^T^-^y^TlM 
[0 6] H4Tw*n*0»OffIl*-l'5yyBIT* 

So 

V B £E«E» 



T1-T3 NMOSh7^^ 

Dp 7*h^-f*-K 

RST 'Jir7h§§ 

VIN /-KAfcfcttSWE 

Readout fflrtffl 

s l mm^ 

v c rtsewes 

M1-M4 NMOSh7^X^ 

Vr /-KBKfcttSHE 

51 SI OSMt^ 

52 S2«SMf^ 
DKD2 7* h 



